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Study on the fiber property revelation by the in-situ observation of structure
development
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Fiber properties as like tensile strength and thermal shrinkage are strongly

affected by the fibrillar structure formed in the fiber by orientation-induced crystallization.
Development of the fibrillar structure after instantaneous stretching of fiber was observed in this
study with 100 micro-seconds time-resolution in-situ measurement using ultra-high luminant X-ray
source of SPring-8. As the results, lamellae crystal was revealed to be developed together with the
smectic, which thought to be an embryo of microfibril structure, for the low molecular weight poly
(ethylene terephthalate), while the development of the smectic was dominant for the high molecular
weight one. The apparent modulus obtained by the d-apacing of smectic revealed that the tensile
strength of fiber was decided by only 5% of inter-microfibrillar tie-chain.
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